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Scientific  Officer:  R.S.  Miller 
Description  of  Project: 

Alkyl-4(4'-alkoxybenzoyloxy)benzoates ,  ABB,  (with  C^-C^q  alkyl  and 
alkoxy  groups)  are  monotropic  compounds  which  melt  directly  to  isotropic 
liquids,  twin  liquid  crystalline  compounds,  TLCC,  have  been  synthesized  from 
ABB.  The  TLCC  n-butoxy  end  group  and  decaraethy lene  or  trioxyethy lene  spacer 
displ  i  smectic/nematic  phases.  Polymeric  TLCC  with  n-butoxv  end  groups  and 
Mn  =  t>50  poly-THF  and  Mn  =  725  poly-PPO  spacers  are  weakly  liquid  crystalline, 
whereas  TLCC  with  425  MW  PPO  is  strongly  liquid  crystalline.  Surprisinglv 
these  polymers  retained  liquid  crystalline  rheological  behavior  above  the 
clearing  temperature. 

Flow  induced  structure  in  linear  triblock  thermoplastic  elastomers 
have  been  observed.  Filled  polymer  melts  exhibit  very  complicated  rheological 
behavior.  Various  rheological  material  functions  have  been  measured  for  many 
different  filled  polymers. 

A  theory  has  been  formulated  based  on  void  formation  causing  debonding 
of  particulate  composites.  The  predictions  show  good  qualitative  anu 
quantitative  agreement  with  the  experimental  data. 

Significant  Results  During  Last  Year : 

For  the  first  time  main  chain  liquid  crystalline  polvmers  have  been 
synthesized.  Both  polvalkvlene  oxides  and  polvf luoroformals  (NSWC)  have 
been  incorporated  as  spacers.  Mesophase  transitions  wore  designed  and 
found  to  occur  at  processing  temperatures.  Structural  orders  have  been 
shown  to  exist  above  clearing  temperature  bv  both  rheological  and  spectroscopic 
measurements.  Acid  dopo lymer i zab le  t r ioxanu-Ad ioxo lane  hard  segments  have 
been  synthesized  with  adjustable  melt  temperatures  I  rum  70“  tl  to  1  iH “  ( " . 

Synthesis  of  completely  acid  depolvmer  i  zab  le  LOVA  TPF.  binders  have  been 
scaled  up  bv  Olin  for  sampling  to  China  Lake  and  Aberdeen.  , 

Plan  for  Next  Year's  Work: 

Energetic  TPE  will  be  synthesized  and  character  i  zed  using,  energetic 
soft  or  hard  blocks  from  NSWC,  Aerojet  Ceneral  as  well  as  carborane  and 
cubane  derivatives. 

Attempts  will  be  made  to  synthesize  mesogens  from  eubanes. 


